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Good morning! | am pleased to have been asked to speak at this important workshop and to be
amongst such good friends and colleagues from the nuclear and radiation protection community. | dways look
forward to this event and the opportunity to share with you the exciting news about the future of nuclear
science and engineering initiatives in Congress and at the U.S. Nuclear Regulatory Commission. In my
previous talks to your society, | have addressed issues concerning the changing nuclear workforce and some
of the challenges that were ahead of us. It now appears that we are on anew path of opportunity and
discovery in the fieds of nuclear engineering, hedlth physics, and radiation protection. Now, more than ever
before, it istruly exciting to be apart of this changing attitude toward nuclear energy. | would like to take this



occasion to share with you my thoughts on “New Hopes and Dreams for the Future” concerning NRC's plans
for ensuring it meets its human capita chalenges and ensuring excellence in the Federd workforce in the 21
century.

In my presentation today, | will briefly look back at what has transpired over the past few years, but
will focus primarily on the prospects for the future. | have intentionally kept my remarks brief so asto dlow
time for discusson.

THE TIMES: THEY ARE A-CHANGIN’

During the past severa years, the NRC has undergone a period of considerable change as part of our
agency-wide efforts to increase the efficiency and efficacy of nuclear safety regulations. At the sametime,
increased demand for energy across the country and rolling blackouts in Cdifornia have prompted Congress
and the President to address the serious challenges that an energy crisis can bring. In doing so, we find
oursalvesright in the middle of an opportunity of alifetime -- to help educate and provide an opportunity for
the country to ask questions and learn about the advanced technology of nuclear energy to help meet society’s
demands and needs. Asyou are aware, the Commission’s mission is to ensure the adequate protection of
public hedth and safety, the common defense and security, and the protection of the environment in the
gpplication of nuclear technology for civilian use. The Commission does not have apromotiond role for
nuclear energy, but rather the NRC seeks to ensure the safe gpplication of nuclear technology if society dects
to pursue the nuclear energy option.

In my years as a State Regulator and an NRC Commissioner, | have come to know quite well the
chalenges associated with maintaining our human capital and in addressing the public’ s confidence and
perception of our ability to regulate. Critica to our success is having technically competent staff available to
effectively address new issues and chdlengesin the nuclear safety and materias arenas.

It may surprise some of you to know that as of this year, the supply of undergraduate-trained nuclear
scientists and engineersis at a 35-year low. As highlighted by two recent bills introduced to Congress, S. 242
and H.R. 2126, cdlled the “ Department of Energy University Nuclear Science and Engineering Act,” the
number of undergraduate programs across our nation to train future scientists has declined to approximeately
25, which is a 50 percent reduction since the 1970s.  In addition, two-thirds of the nuclear engineering and
radiation science faculty are over age 45 with little ability to attract and draw new and young talent to replace
them in academia. With these gatigtics, the NRC has become increasingly mindful that the agency facesa
sgnificant chalenge in maintaining the NRC gaff’ s core scientific, engineering and technica competencies.
Based on the demographics of the current workforce, | grow greatly concerned that over the course of the
next decade, the net technical capability of the NRC will decline as aresult of the loss of specific expertise
through attrition.

Our ahility to attract new talent does not equa the outflow of experienced workers. Even when we
are able to attract talented young men and women, the lack of upward mobility or lack of variety in career
paths may result in segments of the workforce moving outsde the nuclear area. Maintaining and cultivating
core competencies in nuclear-related areas is a key concern for the industry and the NRC.



OUR MATURING WORKFORCE

With atight labor market for nuclear engineers and aworkforce with alarge percent of personne
eigibleto retire, the NRC is faced with some significant workforce challenges. | suspect that these chalenges
are not unique, and in fact, are shared with some other nuclear-related government agencies and with industry.

Current projections are that 76 percent of the nation’s professiond nuclear workforce can retire within
5 years. At the NRC, there are six times as many staff over the age of 60 as staff under 30; aratio of 6:1. For
comparison purposes, the sameratio at NASA isonly 2:1. Moreover, 17 percent of NRC's engineers are
dready digible for retirement and another 4 percent of the current workforce of engineers will become digible
for retirement each year for the next few years. At NRC's Office of Nuclear Regulatory Research, onein four
employessis éigible for retirement today; in the Office of Nuclear Reactor Regulation, whose officeis
respongible for the licensing and ingpection of commercid nuclear power plantsin this country, onein five
employeesis currently eigible for retirement.

Despite our efforts to hire new engineers, we have experienced a net loss of engineers over the past
five years That lossis equivaent to roughly 8 percent of our engineering workforce. The bottom line is that we
are losang expertise and, dong with it, vauable indtitutiona knowledge.

The combination of these long-term trends raises ared flag: how will NRC be able to maintain its core
technical competence into the future? We need to plan for turnover and retirements, as any employer would,
but we aso need to judge carefully what expertise we must have among our employees. This has become so
serious an issue that now Congress has aso been asking us smilar questions, and in aMay 3, 2001, hearing on
“The Future of the Nuclear Power Industry and How it Fitsinto a Nationd Energy Strategy,” our statement to
the Senate Subcommittee on Energy and Water Development Committee on Appropriations and the
Committee on Energy and Natural Resources said that NRC is systematicdly identifying future saffing needs
and developing strategies which will address how to fill these gaps. Smply stated, we need to be able to
resoond to new technology, ded with emerging issues, and effectively participate in the internationa
community. Our credibility as an effective competent regulator hinges on maintaining a strong technica base of
expertise. So now, let’ s look ahead into the future....

RECENT NUCLEAR LABOR MARKET STUDIES

Annualy, NRC and DOE contract with the Oak Ridge Ingtitute for Science and Education to prepare
labor market trends for nuclear engineers and hedth physcigts. | am sure some of you, as new graduates,
were included initslatest update of October 2000. This latest report provides some important insghts that |
would like to share with you.

First for nuclear engineers, the current labor market continues to improve subgtantialy since the mid-
1990s. Employers seeking to hire nuclear engineering graduates currently face alabor market where
competition from other employersis quite strong. Starting salaries for nuclear engineersin the nuclear
energy/nuclear wegpons fields increased 6.0% for Bachelor’s of Science level graduates, and 5.5% for both
Master's of Science and Ph.D. degrees between 1999 and 2000. According to this report, this was the third
consecutive year that annud sdary increases for new nuclear engineering graduates were larger than any of the
annual increases experienced between 1991 and 1997. That is certainly good news for you indeed!



The not-so-good news for employers, however, isthat there continues to be a continua decreasein
the supply of new nuclear engineering degrees (undergraduate and graduate) for afifth consecutive year. In
1999, totd enrollment in undergraduate and graduate nuclear engineering programs across the country had
dightly more than 1250 students, with only 427 degrees earned and amost 50 percent of these degrees being
Bachelor'sdegrees. Over the past five years, there has been dmost a 50% decrease in the number of nuclear
engineering degrees earned. The supply continues to decrease, and the country’ s university reactors and
research programs are continuing to close, just as we begin to see light at the end of the tunndl.

There is good news, however. The decline in the employment of nuclear engineersin the nuclear
energy fields during the 1990s appears to have stopped. In addition, there are improved career opportunities
and emerging positions within the nuclear engineering occupation that include work in radiation and radiologica
hedlth, plasma studies, medica application, materias, and the food industries. For many employers, such as
the NRC, other opportunities arise outsde the traditiona nuclear fields, and new nuclear engineering graduates
are accepting positions in such as activities in eectronics, mechanics, computing, and metalurgy.

For hedth physicists, by 1999, the profession experienced a decrease of over one-third in just two
years on the number of degrees earned. Enrollments dso decreased in asmilar manner. During the middle
1990s, the estimated number of job openings for new graduates decreased dragtically to less than 100
annudly. During the same period, the available supply of new graduates seeking hedth physics postions was
about 175. Both the Hedlth Physics Society and 15 of the contractor-operated DOE facilities confirmed that
job opportunitiesin this field had decreased dramaticdly, and that hedlth physcs-reated positions were few
and far between. The good news as we look ahead, is the number of job openings during the 2000-2005 time
frame should increase in this field to about 100 to 135 per year. Thus, after severa years of somewhat excess
supply of new graduates, the demand for and supply of new graduates in health physics now appearsto be
fairly baanced.

Aswith many other Federal agencies, the Commission is currently challenged to meset its exigting
workload with available resources. We confront an aging workforce, potential shortages of staff with critical
kills, the chdlenge of succession planning, and adverse externad market trendsiin critica skill areas. But with
an increased interest in planning for future energy needs of the country, | see that thereis a great opportunity to
succeed in building a new competent workforce which is adequatdly trained as nuclear scientigts, engineers,
and hedth physicigs that will help maintain and grive to resolve many of our future challenges.

If we are to adapt our workforce to this changing environment, then we as nuclear regulators and
employers must reassess and make available new ideas to seek, find, employ, and continue to train technically
competent employees. Legidative proposas, such asthose introduced by the Senate and the House of
Representatives, if gpproved, will help to reverse a serious decline in our nation’s capability to produce nuclear
scientists and engineers. NRC, inits planning, budgeting and performance management process, is actively
addressing and planning for ways to ensure that adequate attention is devoted to addressing and resolving our
core competency issues.

Asaresult, the NRC hasimplemented a systematic strategic workforce planning process that will
address the need to hire personnd with the knowledge skills, and abilities necessary to conduct the safety
reviews, licensing, research and oversght actions that are essentia to our safety misson. In order to meet the
needs of the agency now, the Commisson has implemented the following short-term srategies to retain and
attract new employees:



Hire employees prior to the departure of experienced, technical staff to facilitate knowledge transfer
Increase compensation and the number of higher level positions

Increase permanent entry-level interns and cooperative education students

Provide grants for college sudents

Implement student loan repayment programs

Increase the use of recruitment bonuses

Continue training and retraining efforts
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In addition to these drategies to recruit and retain staff with critica skills, we will continue to provide training
opportunities, flexible work schedules, up-to-date technology tools, on-site day-care, and health and fitness
programs. Through the use of these strategies and an expanded recruitment program, we believe that NRC is
griving to meet it needs and is positioned well to address the human capital chalenges of today and the future.

CONCLUSION

Asyou can see, the NRC, nuclear industry, and you as nuclear engineers and scientists, are at an
exciting time in higtory. Excitement brings new chdlenges. A resurgence in the nuclear-industry has dready
begun to make the |abor market tight. As recent trends show, the labor market is beginning to place a demand
that is outpacing supply - - particularly for nuclear engineering expertise. And even if thereisn’t aresurgence,
NRC is deeply concerned about the loss of experience and expertise as our workforce ages and retiresand is
taking steps to proactively address our human capital issues. As our workforce changesin response to needs
of the future, there will be many opportunities for nuclear scientists like yoursavesto be & the right place a the
right time to help meet the needs and demands of our country. | wish you dl the best successfor the future
chalenges you face, and sdute you for accepting and making a difference!

Again, thank you for this opportunity to be apart of your exciting workshop. | would be pleased to
answer any questions that you may have a thistime.



